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X)— CH,/ ^ 



■°sj 



O— R' 



.a-i) 



[0 0 3 0] ffiLsS+RfcitfR' tiR— tL<ti»5r 
0. K*»i — 1 2cor/u-^;u*. f»Sc5— 1 oco>- 
^nr;u^us. ^iS(7-2 0c7)r7;^;U24^i4 

[00311.(2)^(1-2) -C«8*l* U 
^ft (fiSc^-b-2) 
HL2 7] 



Q — R 



tyO-CH^/CH.-CKjf 

\ 



O— CH 



. .(1-2) 



[00 32] fIL^Qfc«kt>'Q' 14R— *>U<l4#Wr 

0. «3«ai~i 2<7)y;^;u*. m.mm.5—1 o<oy 

?n7H/H. ^»i[7- 2 0cOT^;^;^4^i4 

[00331 .(3)^(1-3) -C'^^ix^ 'J >-*W-fl: 
^flj (fiK^b-3) . 
Ht2 8] 



Q — R 



\ 



O— CH 



..(1-3) 
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[0 0 34] fflL3^Q*Jj:tfR(iH-fcl,<liS*5r 

IS«StISc6~l 5<orU-A^£*SH-. 
[0 0 3 5] ItrlE^ ( I -1 ) — ( I -3) CiJ^T. 
R. R», QfcitfQ^^atiSWt, *mScl-12 
cor/Mr;!^. £t*ifc5~l 0<^?oT;Mf/PS, ^ 
3gSc7~2 0<7)T^^l^JoJ;^^fggc6~l 5cOT 
Buifi^ ( I ) fc*NvCRipiLfc#*Utfl 

[00 36] malLtt ( I -1 ) ~ ( 1 -3) cod 

*>, ^ ( 1 - 2 ) x-mztiz y&m-te&mt* 

(1-2) tefetvc. Qfcct^Q' liH— i>L<ttS*r 



fb^No! -or 


-OR' 


L-a | 






1 - b 






1 - c 






1 -d 






1 -e 


2. 6-y^^JU7xy 




1 -d 




2, 

^7xM-yS 


1 - f 




^5^7x;+*>i 


1-g 




4-y^7x/^yS 


1 -h 






1 - i 






t - J 




Xh + M 


1-k 







[0038] [?|2] 



0, >fD7Dt/K sec-/f;k t-^/W, 
^y-7-;H3 J;iM V* >f-;J/iO*n # s 5t*$c 3—5 

SM-Si, L<li2-7i -/M nro fcf;^T'J> *> 'J V 

#*U*Q* Q' IWVrottK sec-/f;k t 
-7>;K A-^f^^H L<(i2-7x-;P-f 

v7Dt;ntS)4. -r^*>^ (1-2) x-mztiz 

bxfM&m vmiztms tLtumwm hut . <x 
izmea ( 1 - 1 ) ~ ( 1 - 3 ) tzm-t&mfrwj:') > 

[00 3 7] 
[Hi] 
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(2) miiJ: (I -2) lcJST-5fh^#) 







"Q- 1 


? — a 






2 -b 




^-^-fU-^juX ! 


9 - i~ 
*2 C 






^ U 






9 - a. 


1x73 U - 7jJl/% 




z - r 








2 — 7i^M D y D c 


it u* 


' 9 - H 




2, 6 -y/^Ayy 


2 - L 


2, 6 -i??—z/*r 'J — 


2, ; /t'J- 


2 - J 






2 -k 






2 - 1 






2 -m 






2 -n 






2 -o 






2-p 


v^O's^v^X ■ y^/p^y;^ 



[0039] [^3] 

(3) ana Oz_3j tcgirsjfr&% 





-OR 


-Q 


3 - a 






3-b 






3-c 


7x/^yi 




3-d 






3-e 






3 - L 






3-g 


2, 6-y7W7x; 










3 -h 


2, 6 -y7^7xy 










3 - i 


2, 6-y^^7x/ 










3 - j 


2, 6-y^-ytU- 










3-k 


2, 6 U- 










3- 1 


2. 6-y^—>tU^ 






7'fJ|/7xy*yS 




3 -in 


7x/ry5 





[0040] #?60flOgJJ|gsHfi£9%ii. WWWfcKU *f- 

-eats ft* 'J y^wft-^ftj: osnrwtc****. $ h\z 

[ 0 0 4 1 ] $ 6 t=S^r* i fc #T'§ Sj&frc LT 
ti, TIE (c-1 ) ~ (c-5) Ol>>-i,L<{i'J^-ft 

( c- 1 ) 



( c - 2 ) Tlfist ( c - 2 ) X~mZtl& h VTV-Artt 

[0042] 
Ht2 9] 

, ? 

1^1 — o — — 0 — R -.(c-21 

[0 04 3] (c-3) TE^ (c-3) 



(11) 32002-37973 (P2002-37973A) 



[0044] 
[ft3 0] 



rt'— O- 



? 

r 
% 



Q--Ar T — O — ! 



u 1 - 



-il 4 



m 



...(c-3) 



[0045] (c-4 ) TIE* (c-4> 

[0046 ] 
Hfc3 1 3 




, — At 1 — X — Ar^— O- 



? 



O— R 4 



[0047] ( c - 5 ) TIBsC ( c - 5 ) X'fkZIXhil 

[0048] 
[-ft3 2] 




p=o 



[0 0 4 9] Htfie^ <c-2)~(c-4)*, R 1 - 
^ry-;H, #4 t<{i^sm6~i 0WJ-;H 

H«il~5ffl, *?4L<<il~3flGDS8IS£3rLT 
wet £<, zcowmmt LTti. ( i ) x^- 
/K rnhVK 'fvrnhVk n-:/-7-;K sec-T 

fSi!5U~~l 2i07;^;H (*?4L<{4Rfiti5cl~8?) 
T)V*)Vm , (ii) p< h^v-. xh^f raif* 

^v-S) , (iii) If/H-^, Tab" 

-1 2<^r/^/Uf-*« (#*t<«±KSI»l'-8<0T 
)VWf-*m) t3£V (iv) SC-Y-Ar3-C*$it* 
i (CiTYtt, -O-, -S-*fcJiiS*Rl~8, 
W4L<{i^«^l~4c7)T^^>S&^L. Ar3 
lifl8S»6-l 5. *?4L<(4#8R§&6~1 O^T'J- 

[00 5 0] 5$ (c-3) iJilX (c-4) Ktj^T. 

•£) s H-tL<«a*"9. I£§S&6~1 5tf>T'J-U 

Wi>fT,&. CI^Arifc^tA-ArZ^T'J-l-yStil 
~4ffl. i?4L<«l-3HOfflS»**LTV^TtJ: 



R 3 



-(c-4) 



J m 



v>. *»*»&aBBIi: LT(i ( i ) if;k To 

fcVK -fVTtJt/K n-TfVk sec-/flfcj; 
X/t- f+iWfafc m.Wk 1 ~4 cDT/Mf/UiL ( i i ) 
^yS//K 7i^f;K 7i-^7o&K T7^Vlo< 
f-/HoJ:t>'7 $;K0#n§£atifc7~2 0<9T5;l^;US 
fcit/ (iii) l£-Z-RSX'7f;Ztl&m (ZZX'Zl±- 
O-ttzlZ-S-Z^L. R 5 «£KfJsiU~4. $t£L 
<<41-3^r/W#^S47tti^5g|gc6~l 5, *?4L 
<146~1 OcOT'J-^SSr^-T) fcitf (iv) 7x- 
;Wffi<0*D$^S^6-l 5<Z>TV->vmWft>tLl>. 

[0051]*(c-3) fcitf ( c -4 ) ICiSWC, 
mttl~5<7>ffiBL *?4L<fil-3<7)fiifc£^U » 
t3ff*U<W:lt**. 5^ (c-4) Cfc^tXIiAr 
l *iJ:l^Ar*ft»^-ftJWS*t L<t4£T*D, -A 

r i - X - A r 2 - {iil^ t'X y * y -/l^>>£> $ tl & 
TjmX'hh* KUXfim, -O-. -CO-, 

[0052 ] 4^Hilfe (c-5) <MC&m±. 6H-^ 
>V[c. e] [1, 2]^t*^* l JV-6-*y 
T£>&. £05 (c-5 ) cr>it-&mzi5nh2~ocr)'<.>*£ 
>mtzi±Zii?iii-4M. M3.L<l±l-2M<0WM 

mttLx^xi>£\K znwmmtLxte. m&t 

(c-2) ~ (c-4) fcrfcttiR 1 — R*^>T'J— 
oSJ^^i: UTWSLfc ( i ) - (iv) ffMS&k&Wf 

[oo53]Hfrte(c-i)~(c-5)«o'jytL< 

liU^-ffc** (fi&frc ) )^*#J!^IIilEJ8ftfcE£-3 
*«5»£li, iHffiU v*Wrt;^tt («#b) 
10 011»S"5 1-1 OOSMglK #*L<tt5— 8 

o mzftt l < (4 i o - 6 o m&^mmtm 

MTCfc*. MiE (c - 1 ) - (c-5) 0>V>i>L<l& 
U >ft^»tL<li'J yitOrmcOo-h. ft£ L<fi ( c 
-2)-(c-5)<o»j v-ffr&arc**. 

[0054] *S^*>ttflS*fljS8jfc:Ji. § ^TIE-ffc^ 
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[00 5 5] 
UL3 3] 




CH 3 CH 3 



coo 5 6] ^<nv?\i\, (^d) j±, ®m&ft (A 

#a) 1 0 OMMmzMLX 0 . 0 1-3S4S, 1S-i 
L<iiO. 02-2ft»|[B. ^3$?^L<(i0. 0 3- 
1 fii«& £ ft l> « i<7)^'^S /Hi . mmfeTite 
■t&ztlzji*). 7 ~sii)Vf$£EXzS: &i>cot. 

[0057] *&m<7>mmmi&.mizi±. z^z^titz 
mmmm*w>tt&zhtfx'*&. wmmitLxn. 

isVa-y*4)Vb LTIi. XV i J*)V1jJi'n**rv 

>\ * s v^i-eti ^offmoita^i /stia^Brc* 

ft&. -eo^(i»4L<(40. 8-5000tyf^ 
4X(2 5T) , iOffiKlil 0—1 0 0 0-trVf- 
tJMX (2 5T) % 3fciC#iL<tt5 0~5 0 0-fey 
f-^-fX ( 2 5T ) T*9. *>*»&ttfltf>«fflltf>fctf){± 

JK±, tSflg^(^a) 10 0M»fc*fLT, 0. 
5-1 OltMgffcOiEffltfliflfe LV\ 

c o o 5 8 ] § 4>fc, mmmmt lx? -ymmEzzms 

~thc\ti>X'*h. irtPh? ?Sttttfc:tt. Mi.<i\ f- 
t-^7/M-nxf-tx>\ h ■/ 7;M-ox^-i>-y x t'x;p 

r, frie7>/^w : &y-7-i:, xti^y. /oei/ 
y. r? v\s-b&?>m&&*:Sv-*#&.-&i,xt>£ 
v>. .Iii£>07 v*WR<94»T, -K'Jf h7 7;^ni 

>ttASTM«ttfc:J:*Uf , ^7*3 tmitlh 1><7)X' 

*&. miy-ym®m\mmf&ft(f&fra) 10011 
mmtxo. 0 1-311*, ifSL<(w. 1-2 

urn. mta. nnmitM, mmmm. nmz%$\ 
tcw&wm&M ; mm ■. mmm±pi mmm ■, *m 

mW£ feo^feM^ if SrSSJo LT t> «fc 1?re3Wj<7> 
#?T#S. 



C 0 0 6 0 ] ^BJ^^MS^a, Stflil&fr (J&fr 

a) . 'jmM (J&fl-b) teitX^lCjCtT-e 

u jffma^siift. aafflifcL-rtt. 

T#, ^rtZ«WffilMr if tfflv^rtfBiWIIfct 1 

5 0— 2 8 0T. tt£L.<l±l 7 0 — 2 5 0°CO?&gT' 

[0061] *mi<7>mmv>mmMjmii. mzmm 

*) , Mi.{±* 1 6 0-25 V vr-jSJKTStffi^ 

J^-^ikCiOlBtT**. 
[0062] *^BJ^)©Biffl^*^fM$ixrt:^A 

teBKRSfcftft, HbltSl^jgS(HDT) 

j-isymmiz. twrnnesmtMb tx^nfc. bv 

7i-M77i-h (TPP)H'X(7-;k7x- 
7i-W^7x-b (BNPP) o&^lO-gp: 

LT ^ ^ iflffiTt t>^SJg ( H D T ) j^lStctrF 

■?z>zbtimt>tixu&. mutimmzk&mt.ztih 

IZ-t-ftftMcr) y. \J 7 x - ;P^7. 7i-f-^D Xf - U > 

^fli^ie-^-ri. t . ffirmfc*>*ajt (hdt) 

t±» 6 0 - 8 0 %izi&Ti-& . 

too63]ti^. 4«hb« y yttit-sm ( 

b) Sr^yxf-^ylSlifciB^-rSi:, ?W£fc;b*i&!£ 
(HDT) <7)SS$li^<fci,8 5%^L, fiT 

^^«li§fflB£«l*»6iOJSJEM6li. ^fS^^?aK (HD 
T) *)«f&*tt. 9 0%tLh^©^*^*L. 
-liitcJi, 95%tLh, BfClilOO-10 5%5rSf 

t y ytttt.-£m*WiizL*:Wiiz. #VAj-i/y®$§& 

fceffiMfzbZi-ms. (HDT) *^(^h^^:^&TL^rV^ 

x\ fohM^zte%<n®mt m tymn^tm±^ 
mz^-?m&Lmi±m& < mux v tz . 
[0064] *mx7>®nmimii. mm-tzmmzm 

<tt85%. 04L<«9O%fiLhT*O, 

L < (4 9 5 %ULhT* S . «l#*cOigHT(illffl 
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(j&fra) <^fifafefc*ia«x cc) ^tucio-s- 

iSJgy CC) fcODRKRKtttvc, (y/x)xi00% 

Ht#a36q«KW(cWfWttjK uxf-uytMi (HIP 
S)ffc*«^, ASTM-D64 8fc*illLfc*ifc , C 
l/4>f ^f-KiUTrSrfflV^Tffiai. 8 1MPa(l 
8. 5Kgf/cmM TW£Lfcffiffifti5*iRflW>iI 
*>\ Sf^L<fi6 5—1 0 0*CtfO$EBT'£>>^ 
L<li 70-95 TJT* 6 . * fc , *^8HO®flgfflJR^ 

[0065] *n^anigajasfi!fcrtiv^-r . Tte^ 20 

[0066] f-iTl. 

(A) iB«Wt-1fJ^uyj:»)S8«Wk:«r««llS^ 
(fifcfta) 1 OOfifigBfcilMB) T!£-&5£ ( I ) 

txtztit v >-tt*vc&m (j&ftb ) 1 -5 ofisgp, 

[00 67] 



Mfc3 4] 



1/ 



Q—CH 



A — P v 



CHo— 



O— CH. 



Aav-/ A 



...d) 



[00683 flL^AtJctU'A' tiPI-t L<«M^: 
0. -OR^«i-Q^t. -rcT'Risit/Qti:. ^ 
SiU-1 2«7^^;H. #ji£&5- 1 O^^oT 
/U*;l/3S, ^ffc7-2 0O77^/l^££fi£9Si!t 
6-1 ±lE:Mri<7)ifflj£%i± 

fflsnawwuwt* «J *i~i>y®mz 9 0 

[0069 ] f^~T2_ 

(a) wmmtxv x^uymms 0-9 snrnxaz. 

t>'^ U 7 j: - V V f IV 5 - 5 0 MM.% J: 0 =5: 4 6tBi 
J&fr 1 0 Oftftg&fcJ:?/ ( B ) TE— «s* ( I — 1 ) "C 
l> >--&Wlfclt?<il3 (J&frb- 1 ) 1-5 01 

[0070 ] 
[£3 5] 



II— O — R 



i— CH^ „CIV 



CH 



CH 9 — 



O — R' 



...a-D 



[0071] flLsWRfcitfR' tiP-i L<f±H& 

mm.\- \ 2<?>Tiv*>vm. §m$t5^i 005/ 

JJ9RR6— 1 5«OT'J-;PSSr^-T. fluia^7°2<D8J 

[0072] a:KS«ft«ctiv^T:«ffl Lfc u 
nwu 

2. 4, 8. 1 O-T^h 3, 9-i/'*X7T 
xhfo[5, 5] >>yf*y, 3, 9- : J7*S*^- 
3 . 9 -^**tM K ( b - 1 ) eimm 

^XWJ 1 — y^6. 8 1gfl, e>Jy'yi6. 0 

«7x-)Py';DDW7 I -h2 1. 

tz. Kim. 3£«*TfcSJU »£*ifclSft£#Xt£X 

?;-Mzx$m L-5»Lfe. mhtitzbw.ma 20 

•C, 1 3 3PaT3l$SfB£U S€W>H*19. 6gfl 

WBU*i8ISK:J:")a«4:-r4 2. 4. 8, 10-fh7 
^"9—3. 9-y*X7TXeD[5, 5 3 ^>"r# 



>, 3, 9 -y'7i7#y- 3, 9 - S^^MM M JJl 

%, 3 1 P N M RMJKii 9 9 %"C#> „ 

>H-NMR (DMSO-d 6 , 300MHz) : 57. 

38 (m, 10H) , 4. 75and4. 45 (m, 8 

H) _ 31 P — NMR (DMSO — d 6 , 120MH 

z) : 5-13. 52 ( S ) , : 1 9 3 - 1 9 5°C 

[0073] mmm2 

2, 4, 8. 1 0-f h5^t-3, 9-y*X7T 

xtro[5, 5]^yf*y, 3. 9-^h^v— 
3 , 9 -^=5f^ H ( b - 2 ) C7)tra^ 

^^JtUXUl — ;P6. 81gp. DMF0. llg&£ 

fta*. KRiCsssc^viafl: u y 3 o . 6 sas^s 

StTo- h Srffll ^0 L , jsaw»Ta, 5 0 'CTiJUMSr 

n-ytz. %.imt. m.i&£x"<$mv. &t*j-v>39. 
7&zmuL. &z>titz&ikt:*>mLfz. n^titzhM 

m^^t^^VyXik^L. 1 2 0°O 1 3 3 P aT'3 

b#^k^l. efe^®*i i. i4»ififc. »^>*tfc 
iii^tc. ^^y-^6o. 1 2 gp^ man 1 1 smamM 

£hZZW.Ltz. nt±ixtzWfc*zL9 y-MzX OS^b 
120X1. 13 3Pat3^iL. SfeO 
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@ft:6. 5 1 »fc#lfcHtMi 8l P. 'HNMR 

RVWjmMlzX *) gffjh-fS 2.4. 
8. 1 0— 9- : J*X7t*W 
[5, 5]<7>7*iy, 3, 9-^h*>—3. 9- 
>>**tNf h* (IUTb - 2 t«rf|,) T*5*£«8L 
fc. IR*{i6 0%. 31 PNMR$&SJi9 0%X'h~>tz, 
'H-NMR (DMSO — d 6 , 300MHz) : 5 4 . 
46and4. 21 (m, 8H), 3. 74 (d. 6 
H) „ 31 P — NMR (DMSO— d 6 , 120MH 
z) : ^-6. 34 (S) . Sl£ : 1 90-1 95t 

too74] mmms 

2. 4. 8, 10-fh7m-3, 9-yta7r 
Xtfo [5. 5] ^yf^y, 3. 9-/7i- 

3 . 9 -i***1M K ( b - 3 ) CDWm 

{:7x-;^nn^*yli9. 5gpSrl£?i§TD- 

u w^ii^ttft^R^^y-^ 

£Tife»L*>iSLfc. t#^^6HX^Sr 1 2 O'C. 1 3 
3Pa*C3lSISBa»U fife<0Hflsl8. 8 

^iOSWt-f^2. 4. 8. 1 0-7^^*3-9-- 

3. 9-^77^h-D[5, 5]^>-x^7>-, 3, 
9-y'7iZ^-3, 9 - S'sJ-^lM K ( JilTb — 3 i: 
fafS) X'hh^mULtz. JR*(i6 0%, 3 'PNM 
RiftK{i9 9%T*>ofc„ 

1 H-NMR (CDC 1 3 . 3 00MHz) : 57. 9- 
7. 5 (m, 10H), 4. 8-4. 1 (m, 8H), 
31 P — NMR (CDC 1 3 , 120MHz) : 518. 

4 3 ( S) , MM : 2 6 5~2 68°C 

[0075] wrnmi 

2. 4. 8. 10-fb7W-3, 9-y*X7r 
*t°o [5.5] ^y^fijy, 3, 9-i^fvO— 3, 
9-5***lMK (b-4)C0p|g 

#c3. 8«£$§fc. #£>ft*:II]#:(i 3 'P, 'HNMRX^ 

^v>v. mmMMmzx r )BmbTh2, 4, s, 1 

0— r h7^f-3, 9-y'*X7TAen[5, 
S]^^^^. 3, 9-^^-3. 9-^^-9" 
A Y (JSlTb-4fc»i-S> -C-feS^S-HIStJt. JR* 
<i3 0%„ 3 ' PNMRttK{±9 9%"C*^>/S. 
'H-NMR (DMSO — d s , 300MHz) : 54. 
5-4. 2 (m. 8H). 1. 62 (d, 6H) , 3 'P 
-NMR (DMSO-d 6 , 120MHz) : 527. 
52 ( S > , MA: 248-251 °C 
[0 0 7 6] Pi8fia|5 

2. 4. 8, 10-f h7W-3, 9-y*X7 7 



XtTo[5. 5] >7yf*y, 3, 

3 , 9 - £**#1M H ( b - 5 ) cnmm 

^nnw*yi&ffli vzwmmmm s t mmz lx 
&&nmw\ 3. em&'&fz. n^titzmmt 31 ?. >h 

NMR^; XlflHUftffl^fe: i 0 BWfci--£> 2 , 
4, 8. 1 0-f h7^t-3, 9-y*X77Xt: 

o[5, 5]>7yf*y, 3, 9- t J;)V?>vzr^-)V- 

3. 9-2***lMK (l2TFb-5 4:fW4) 
ZmZLfz. IR^{48 0%. 31 PNMRMJS{49 9%-C 

'H-NMR (CDC 1 3 . 300MHz) : 54. 6- 
3- 8(m, 8H), 2. 0-1. 8(m, 4H), 

1. 8-1- 5 5 (m, 4H), 1. 5-1 . 35 
(m. 4H) , 0. 9 5 (t. 6H) , 31 P — NMR 
(CDC 1 3 , 120 MHz) : 533. 6 ( S ) , M 

A: 196-198'C 

[0077] mmm6 

2, 4. 8. 1 9-y*X7r 
Xb'o[5. 5] ^yfijy, 3. 9-V9— i^rV — 
7-f-A>- 3.9- H ( b - 6 ) coMWk 
7x^y?on^*ygtttit^-yA' l J-/f 

n >^^fflv vzwmmmm 3 1 muc 
HNMRWh/k aiflHbftaseK.]: oiwk-r* 

2, 4, 8. 1 0-ft>7m-3, 9-y*X7 7 
Xtn[5, 5] -7yf*y, 3. 
T'f-A'- 3.9- S*t*1M H ( WT b - 6 fc «rT & ) 
■C*&¥*WBLfc. JRS«i3 5%. 3'PNMRItKli 
9 9%X'b-?tz. 

'H-NMR (CDC 1 3 , 300MHz) :54. 65 
-3. 7(m, 8H), 1. 27 (d, 9H) , 3 'P- 
NMR(CDC1 3 , 120MHz) : 538. 6 
(S) , Mbft: 3 1 2-3 1 3°C 

[0078] mmM7 
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